Patients with dementia of moderate severity are at the greatest risk of developing psychotic symptoms (Ballard & Oyebode, 1995) . Associations have been reported with a number of other variables including older age, a later onset, race, a longer course of illness, lower levels of education and gender (Ballard & Oyebode, 1995) .Only 1 or 2 out of 13 standardised studies reported a positive association for any of these variables (Ballard & Oyebode, 1995) , suggesting chance as a likely explanation. Sensory impairment, which is associated with late paraphrenia (Kay & Roth, 1961) , has only been the focus of two stan dardised studies, one of which found an association between visual hallucinations and poor visual acuity while the other found no association between deafness and paranoid disorder diagnosed according to CAMDEX criteria (Ballard & Oyebode, 1995) . It is established among patients with functional psychosis that life events can precipitate schizophrenia (Brown & Birley, 1968) . Life events and other potentially important factors such as the tendency to confabulate or a previous history of psychiatric disorder have not previously been investigated. Individual symptom complexes may have different associations. Differences between symptom groups are suggested in the current literature. For example, the presence of hallucinations is associated with more severe dementia whereas no link has been identified for delusions (Burns et a!, 1990) . Burns et a! (1990) also found that men were more likely to suffer from delusions and delusional misidentification but not hallucinations.
Method
The case notes of consecutive referrals to four old age psychiatry services in the West Midlands and a Memory Clinic in Bristol were reviewed. All patients of 65 years of age and over who fulfilled the CAMDEX criteria for mild or moderate dementia and had an informant in contact at least once a week was selected. A comprehensive assessment was completed which included a Geriatric Mental State Schedule and History and Aetiology Schedule. It also included a specially devised instrument, The Burns' Symptom Checklist, to examine the prevalence rate of psychotic symptoms. The scale includes 16 questions pertaining to a range ofpsychotic symptoms. The same questions were asked of both patients and informants (Ballard et a!, 1995) . Delusions were diagnosed according to the criteria used by Burns et a! (1990). Hallucinations were considered to be present if described by the patient or clearly described to the informant by the patient. Symptoms included in the category of delusional misidentification followed the guidelines of Forstl et a! (1991). They also had to fulfil the study definition for a delusion. The Burns' symptom checklist was completed by one of four raters who each undertook a one week training course. Raters wererequired todescribe each possible psychotic symptom in as much detail as possible. The study criteria for delusions, visual hallucinations and delusional misidentification were then applied by one rater (CB).
The information documented as part of the GMS/HAS interview allowed a diagnosis of dementia to be made according to the NINCDS criteria, DSM IIIâ€"Rcriteria, the Hachinski Scale, the McKeith criteria for senile dementia of Lewy body type and the HAS AGECAT criteria. The method of appli cation and the references for the individual criteria are described in more detail elsewhere (Ballard eta!, 1995) . The secondary dementia schedule, a sister instrument of the GMS AGECAT package and the were rated according to the criteria specified in the GMS/HAS handbook. Statistical evaluation was undertaken using the SPSS windows package. A number of independent variables (Table 1) were entered into a stepwise logistic regression analysis. The technique operates on a probability of association model which can analyse categorical and continuous data and which does not rely on assumptions concerning error distri bution. The technique measures the independent contribution of each variable to the explanatory equation and hence minimises the influence of associations between the independent variables them selves. These analyses were undertaken with psychotic symptoms in general, delusions, visual hallucinations and delusional misidentification respectively as the dependent variables. Correlations between age and the age of onset, age and visual impairments and age and deafness were calculated using Pearson's correlation coefficient.
Results
Of the patients approached, 90.4% agreed to participate in the study. Of the 125 participators, 124 fulfilled the DSMâ€"IIIâ€"R criteria for dementia. The mean age of the sample was 79.6 yearS,91 were female and 33 male. Eighty-eight patients were diagnosed as having probable or possible Alzheimer's disease, 20 as having vascular dementia and 12 as having senile dementia of Lewy body type. Four patients were considered to have dementia of unknown cause. The demographic characteristics and distribution of psychotic symptoms in each of the diagnostic groups are shown in Table 2 . Eighty-three of the 124 patients (66.9Â°lo) had at least one psychotic symptom, including 16 of the 25 (64Â°lo) patients from the memory clinic and 67 of the 99(67.7%) patients from psychiatric services. Forty four (35.5Â°lo)patients had at least one visual Table 1 The aetiology of psychotic symptoms in dementia sufferers 1. A (with Phantom Boarder). Patients with visual hallucinations were signifi cantly more likely to have severe visual impairment (Wald = 11.01, P= 0.009) and later age of onset (Wald = 3.81, P= 0.04). In addition there was a significant association between thetype ofdementia and the presence of visual hallucinations (Wald = 14.54, P= 0.002). Breaking down this latter pattern in more detail there was an inverse association between probableor possible Alzheimer's disease (Wald = 7.54, P= 0.006, R = â€"¿ 0.19) and a positive association between the presence of visual halluci nations and senile dementia of Lewy body type (Wald = 8.15, P= 0.004) . No factors were significantly associated with delusional misidentification although a trend was seen for an association with poor physical health (Wald = 3.90, P= 0.05). A more detailed breakdown of these results is shown in Table 1 .
B (without PhantomBoarder
There was a strong correlation between age and age of onset (R = + 0.91) and weak correlations between age and severe visual impairment (R = + 0.19) and between age and deafness (R = + 0.20) .
Discussion
rate it should be representative of patients with mild or moderate dementia in contact with hospital services. Each patient was assessed using detailed instruments which allowed standardised diagnostic criteria to be applied for dementia and psychotic symptoms. The sub-categories of delusions, visual hallucinations and delusional misidentification were considered separately and a broad range of possible associations were examined.
Visual impairment is common among other patients with visual hallucinations, such as those suffering from the Charles Bonnet syndrome. In addition Perry et a! (1990) suggested an association between occipital lobe cholinergic deficits and visual hallucinations. This would be consistent with a model where deficits at any stage of the perception of visual data could predispose to the development of visual hallucinations. The association between visual impair ment and visual hallucinations in the current study makes intuitive sense in the context of this model and it could hence be considered as a putative aetiological factor.
Deafness was significantly associated with the presence of delusions. This makes sense in view of the association between deafness and psychosis among patients with paraphrenia (Kay & Roth, 1961) . The association can, therefore, also be considered as a putative aetiological factor. Similarly, the association between delusions and life events has a parallel in the literature pertaining to functional psychosis (Brown & Birley, 1968) , and this too could be considered as a putative aetiological factor. Gray (1982) proposed a â€˜¿ comparator' system respon sible formonitoring sensoryinformation from the outside world and comparing this with internal perceptual configurations. Itisnotdifficult tosee how deafness could increase the number of potential discrepancies between the internal and external configurations as well as leading to increased ambiguity regarding theintent ofothers. Lifeevents do notfit intothesame model. Zubenko eta!(1991) reported an association between psychosis in dementia sufferers and an imbalance of the noradrenaline to
The sample is not representative of all patients with dementia, although in view of the high participation 5-hydroxytryptamine ratio. The neuroendocrine response to a stressful situation could augment such an imbalance.
The data offer support to the supposition that delusions and hallucinations have a different pattern of associations. Delusions were associated with deafness, whereas visual impairments were associated with visual hallucinations. Patients who suffered from delusions were significantly more likely to have experienced a life event but the same association was not reported for patients with visual hallucinations.
Older age was associated with delusions and later age of onset was associated with visual hallucinations. The two variables were highly correlated and probably measure the same dimension. The correlations between age and both visual impairment and deafness were weak and are unlikely to explain the association between age and delusions in the context of a logistic regression analysis.
There was a significant association between senile dementia of Lewy body type and both visual halluci nations and delusions. This is, however, something of a tautology when considering that visual halluci nations are among the diagnostic criteria. There was no association between any of the groups of psychotic symptoms and the tendency to confabulate. Although there are theoretical difficulties in distinguishing confabulation from delusions, this would suggest that there is no substantial overlap.
None of the factors studied showed a significant association with delusional misidentification. Symp toms such as delusional misidentification of television and mirror images represent a failure to correctly identify the nature of a visual phenomena, followed by a delusional elaboration. This is different from the Capgras phenomena and delusional misidentification of one's house where there is an altered sense of familiarity. The phantom boarder delusion is again different, representing adelusionalelaborationof visual hallucination. Given the lack of uniformity, it is not surprising that there were no significant associations.
Conclusions
The most striking fmding was the putative aetiological importance of deafness in the genesis of delusions and visual impairment in the development of visual hallucinations. Both of these factors may have important implications for treatment. Important differences in the associations of delusions and hallucinations were evident. To group together psychotic symptoms as one entity may hence mask important differences.
